Doping of FSP in polymer matrix membrane; involving dissolution casting methodology • FSP is used as an additive to inflate salt rejection properties.
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• Doping of FSP in polymer matrix membrane; involving dissolution casting methodology • FSP is used as an additive to inflate salt rejection properties.
• Mechanical properties augmented for PMCM • Uniform dispersion of FSP on PMCM posing dense structure observed in SEM micrographs a b s t r a c t a r t i c l e i n f o Novel polymer matrix composite membranes of cellulose acetate (CA)/polyethylene glycol (PEG) doped with 10-30 wt.% fumed silica particles (FSP) were synthesized. The dissolution casting methodology was used to construct reverse osmosis (RO) membrane which accounts the explicit application for desalination process. The interactions between polymer chains and doped FSP were confirmed by Fourier transform infrared spectroscopy (FTIR). Differential scanning calorimetry thermograms support the physical nature of polymer matrix composite membranes (PMCMs) and an improved glass transition temperature (T g ) from 78.3 to 92.4°C was observed. The thermal stability of the composite membranes significantly enhanced with the addition of FSP. The typical morphology of PMCM was observed using scanning electron microscopy (SEM) and atomic force microscopy (AFM). The 30 wt.% of FSP filled PMCM showed substantial improvement in tensile strength (8.2 MPa) and Young's modulus (854.0 MPa) as compared to the PMCM without FSP. The percentage water content (WC) of the membrane doped with 30 wt.% FSP absorbed more water as compared to the other membranes. It was also noticed that the FSP doped PMCM enhanced the desalination process which was monitored in terms of permeation flux (L/m 2 ·h) and salt rejection (%). The optimum performance of desalination process was shown by 30 wt.% FSP doped PMCM; the permeation flux was 0.66 L/m 2 ·h and salt rejection was 98.4% for the initial feed of 0.35 wt.% NaCl aqueous solution at 25°C and operating pressure of 4.0 bar (osmotic pressure 2.9 bar).
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Introduction
The water scarcity around the world has become an inescapable issue because of the negligence in wastewater management and exponential growth in world population [1, 2] . Seawater desalination is considered to be an adequate and sustainable solution for the supply of water to deal with enormous issue of supply and demand of purified drinking water [3] . Desalination process is the removal of salts from brackish, saline and seawater by RO process, which is today the leading technology to convert salt water into clean water for human consumption, industrial and agriculture applications [4, 5] . RO membrane separation process is the most promising tool for saline water treatment and has overtaken the conventional thermal processes like multistage flashing (MSF), multieffect distillation (MED) and electrodialysis [5] [6] [7] . RO technology requires less energy and endures a great potential for solving and consistently alleviating the most pervasive problem of water scarcity. Desalination process by RO has become a viable solution with 
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